Introduction
Compartment syndrome is a devastating and life-threatening complication [1] that occurs in 1 of 3500 surgeries performed in the lithotomy position [2] . It is characterized by myoglobinuria and increased intracompartmental pressure and can progress from severe contusions [2] . At the very least, slight muscle contusion can occur with the lithotomy position. Here, we describe a female patient who underwent a radical hysterectomy in the lithotomy position who experienced a slight single compartment muscle contusion, from which she recovered naturally. However, because the clinical manifestations of the contusion were not apparent until 6 days after the surgery, it could have been missed and progressed to compartment syndrome.
Case presentation
This case report has been prepared as per the CARE guidelines [3] .
A 50-year-old, married, 2 gravida, 2 para, non-smoking woman (height, 158.1 cm; weight, 62.2 kg; body mass index, 24.9 kg/m 2 ) complained of atypical genital bleeding. Vaginal and rectal examinations did not suggest vicinal, rectal, or parametrial invasion. Punch biopsy from the cauliflower-like uterine cervix indicated adenocarcinoma. Ultrasonography, computed tomography (CT), and magnetic resonance imaging (MRI) did not suggest metastasis. Transvaginal ultrasonographic tomography and MRI showed a tumor, 25 mm in diameter, of the uterine cervix. Apart from uterine cervical cancer (FIGO stage IB1), she was in good health on physical and medical examinations, with no evidence of tachycardia, hypertension, or diabetes mellitus.
Before entering the operation room for a radical hysterectomy, her legs were bilaterally compressed with serial compression stockings (TOLAY, Tokyo, Japan). After receiving general endotracheal anesthesia, she was placed in the lithotomy position with the calves supported by Levitator stirrups (Mizuho, Tokyo, Japan), and intermittent pneumatic compression (IPC; 40 mmHg pressure) was applied to the feet during the operation with A-V Impulse (Japan Medicalnext, Co., Ltd, Osaka, Japan). Her vital signs remained stable before, during, and after surgery. The durations of surgery, anesthesia, and the lithotomy position with IPC were 338, 396, and 358 min, respectively. The blood loss during surgery was 2700 mL, and blood transfusion was performed with red cell concentrate in mannitol adenine phosphate (8U) and fresh-frozen plasma (4U).
Three days postoperatively, the biochemical examination of blood levels, including lactate dehydrogenase, was normal. The patient had no complaints at postoperative day 5; however, the patient complained of edema and tenderness in the lower left leg on postoperative day 6 (Fig. 1) . There was no rubor, and we initially suspected deep vein thrombosis (DVT). A low-density area, with a contrast medium-enhanced circumference, was detected in the lower left leg on CT. The serum creatine phosphokinase (CPK) level was slightly elevated at 177 IU/L (normal range: 6-142 IU/L). Myoglobinuria and renal dysfunction were not observed. T2-weighted MRI revealed swelling of the muscle in the deep posterior compartment of the lower left leg, edematous fascia, and subcutaneous adipose tissue (Fig. 2) . A muscle contusion in the deep posterior compartment of the lower left leg was diagnosed. The other compartments were intact. She recovered naturally; MRI one month later revealed improvement of the muscle contusion.
Discussion
This case suggests that surgeries performed in the lithotomy position can result in a single-compartment muscle contusion without compartment syndrome, that occurs almost a week after surgery. Further, blood loss and anti-DVT devices [4] [5] [6] [7] [8] likely contributed to the muscle contusion, with similar underlying mechanisms as those of compartment syndrome. Compartment syndrome occurs when the circulation and function of tissues within a closed space are compromised by increased pressure [9] . In this situation, perfusion of the lower extremities is impaired, and muscles and nerves enclosed in these compartments are susceptible to injury [6, 8] . Prolonged surgery in the lithotomy position is infrequently associated with the development of compartment syndrome [1] ; the tools used to support the calf or knee during the lithotomy position increase the intracompartment pressure [5] . Also, anti-DVT devices restrict the volume of the leg compartment, thus increasing intracompartmental pressures [6] .
In the present case, although compartment syndrome did not develop, the duration of compression of the lower legs was sufficient through the use of the leg support tools, serial compression stockings, and intermittent pneumatic compression. MRI is helpful for diagnosis of manifest compartment syndrome in clinically ambiguous cases. Using MRI, Rominger et al. [10] detected a muscle contusion, edematous fascia, and subcutaneous adipose tissue. Compartment syndrome is primarily a clinical diagnosis. Patients typically complain of severe and otherwise unexplainable leg pain [11] . Although measurement of intracompartmental pressure is useful, gynecologists have a poor understanding of compartment syndrome and the measurement of pressure. However, gynecologists are more familiar with MRI [12] . In a study conducted in Japan, compartment syndrome was diagnosed with MRI, emphasizing its usefulness and objectivity [12] . In particular, reports of light muscle contusion do not exist; therefore, data regarding the usefulness of measuring intracompartmental pressure, which is more invasive, are lacking. Therefore, MRI might help to detect a light muscle contusion that would otherwise be missed after surgery.
We usually suspect DVT with complaints of lower leg pain and edema. However, elevated serum CPK levels can help in identifying muscle contusion and avoiding unnecessary CT and radiation exposure, which can increase the risk of cancer in the future [13] . We could also only examine blood samples, which is less invasive and of low cost. In fact, creatine kinase is the one of most useful serum markers of muscle injury [14] .
Conclusions
A muscle contusion can occur with surgery in the lithotomy position. When the patient complains of edema and tenderness in the lower leg and has risk factors for compartment syndrome, we should suspect muscle contusion as a differential diagnosis. Otherwise, this diagnosis might be missed. Serum CPK levels and MRI are useful to diagnose the condition, are less invasive than measuring intracompartmental pressure, and avoid the radiation exposure of CT. Additional cases are needed to determine if unidentified muscle contusions are frequently present and if routine careful physical examination can contribute to their identification. 
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